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I. Introduction
As the presence of firm heterogeneity is introduced as a new channel 
to understand international trade, empirical research investigating links 
between firm heterogeneity and decision to export at the microeconomic 
level has prominently grown in recent decades. Some of these studies 
have explored differences in firms’ export market participation across 
firms by combining fixed costs and the presence of firm heterogeneity 
(Melitz 2003; Greenaway et al. 2007; Chaney 2013).  
Melitz (2003) has theoretically proved that the presence of firm 
heterogeneity in terms of productivity and sunk entry costs explains 
why all firms do not engage in international trading activity. According 
to his framework, a firm forms expectations about the profitability of 
entry into exporting when deciding to enter or not. Thus, if expected 
profits of entry into exporting are high enough to cover its entry cost, 
then a firm chooses to serve a foreign market on a Melitz-type hetero- 
geneous firm model.
If we assume that firms are risk neutral while holding others con- 
stant, firms will enter into exporting until expected profits are equal to 
the entry costs, as shown in Melitz (2003). In reality, however, firms have 
different attitudes toward risk under uncertainty. Therefore, considering 
risk attitude of a firm could result in disparity from Melitz’s (2003) 
finding, that is, firms enter into exporting as long as their expected 
profits are high enough to cover entry costs. For example, risk-averse 
firms are willing to accept lower expected profits in exchange for less 
exposure to risk. Conversely, risk-taking firms are willing to have more 
exposure to risk in exchange for higher expected profits.
Greenaway et al. (2007) and Chaney (2013) consider financial dimen- 
sion as an additional source of firm heterogeneity to understand export 
market participation. In particular, Chaney (2013) introduces financial 
constraints into a Melitz-type heterogeneous firm model. He proves that 
as participation in the international market incurs substantial start-up 
costs, liquidity-constrained firms face difficulty in financing such costs 
and consequently are less likely to export. Greenaway et al. (2007) 
explore the effect of financial health of UK manufacturing firms on their 
export market participation. Exporting firms in the United Kingdom 
show better financial health than non-exporting firms. However, as the 
degree of risk aversion of firms affects heterogeneity in the financial 
characteristics and exporting decision, direct and indirect effects should 
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be analyzed. 
Most empirical literature that has examined the links between firm 
heterogeneity and entry into exporting assumes that firms are risk 
neutral. This assumption is criticized by Sandmo (1971), who argues 
that a firm’s risk attitude is an important factor affecting its decision 
making. In particular, he points out that the results derived under the 
assumption that firms are risk neutral can be less informative. For 
example, Creusen, and Lejour (2011) find the negative effect of uncert- 
ainty on exporting decisions of firms, but they do not consider the risk 
attitudes of firms in their analysis. However, if a higher (lower) degree 
of risk aversion of firms negatively affects the exporting decisions of 
firms under uncertainty, the risk attitudes of firms will ruin the effect 
of uncertainty on exporting decisions of firms. For this reason, Creusen, 
and Lejour’s (2011) finding in which the effect of uncertainty on the 
exporting decisions of firms is negative is not that convincing.  
In this study, we relax the strict assumption that firms are risk 
neutral and introduce different attitudes of firms toward risk as an ad- 
ditional source of firm heterogeneity. In particular, we examine how 
risk attitude changes the effect of uncertainty on the decision of a firm 
to export considering the different types of uncertainty faced by the firm, 
namely, firm-specific and macroeconomic. For this, we use a panel of 
36,530 firm-year observations representing 5,386 Korean firms for the 
1991-2011 period.
Our basic analysis yields two interesting findings. First, on average, 
Korean manufacturing firms were risk taking before the Asian financial 
crisis of 1997 but became risk-averse after the crisis. Second, the effect 
of uncertainty on a firm’s decision to export is negative. This negative 
effect of uncertainty is consistent with the findings of Creusen, and 
Lejour (2011). However, unlike Creusen, and Lejour (2011), we explore 
the relevance of risk attitudes of firms to the export-uncertainty relation. 
As a result, we obtain evidence that the degree of the negative effect of 
uncertainty on a firm’s exporting decision varies depending on whether 
the firm is risk averse or risk taking and whether the firm faces firm- 
specific or macroeconomic uncertainty. For example, we find that the 
negative effect of firm-specific uncertainty on a firm’s export decision is 
relatively greater in risk-averse firms than in risk-taking firms. Hence, 
firm-specific uncertainty discourages risk-averse firms from participating 
in foreign markets more than risk-taking firms. This observation implies 
that risk-averse firms are more reluctant to begin exporting when firm- 
specific uncertainty increases. Further, our results show that the degree 
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of the negative effect of macroeconomic uncertainty on a firm’s exporting 
decision is lower in risk-averse firms than in risk-taking firms. That is, 
risk-averse firms are less likely to decrease their export market partici- 
pation when macroeconomic uncertainty increases. This empirical evi- 
dence suggests that under macroeconomic uncertainty, risk-averse firms 
are more likely to follow a strategy of market spreading by participating 
in foreign markets than risk taking firms. 
The rest of this study is organized as follows. In the following section, 
we briefly introduce the theoretical background of our empirical analysis. 
In Section III, we provide details on the data used in this study, the 
measurement of uncertainty faced by firms, and the measurement of 
the risk attitude of firms. In Section IV, we present the empirical 
results. In particular, we examine in Section IV-A how risk attitude 
changes the effect of uncertainty on the decision of firms to export 
considering the different types of uncertainty faced by firms. In Section 
IV-B, we further check the robustness of the results. Finally, Section V 
concludes.
II. Related Literature Review 
The relationship between firms’ different attitudes toward risk and 
exporting decisions under uncertainty is built on two different strands 
of literature. The first strand of literature concerns the relationship 
between investment and uncertainty, particularly how the degree of risk 
aversion of firms affects the relationship between investment and un- 
certainty. The second strand is the literature on the relationship between 
exporting decision and uncertainty of firms. 
A. Investment and Uncertainty 
Many studies have attempted to investigate the investment decision 
of firms under uncertainty. The literature survey in Lensink et al. 
(2001) shows that although most of the analyses (e.g., 17 papers among 
20 empirical studies) find a negative effect of uncertainty on investment, 
some report a positive effect or even a mixed one. For example, Hartman 
(1972) and Abel (1983) indicate that the relationship between uncertainty 
and investment will be positive if the marginal product of capital is 
convex in the output price. By contrast, Leahy, and Whited (1996) pre- 
sent that greater uncertainty exerts a negative effect on investment. 
Similar conclusions are drawn from Ghosal, and Loungani (2000), who 
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also find that the effect of uncertainty on investment is negative. In 
particular, they find the effect to be relatively greater in industries 
dominated by small firms. Interestingly, Huizinga (1993) reveals mixed 
results that price uncertainty is a negative determinant of investment, 
whereas wage and material cost uncertainty have a positive effect.  
To sum up, no explicit conclusions can be derived on whether the 
effect of uncertainty on investment is negative or positive. Moreover, 
these studies do not clearly agree on which channel uncertainty affects 
investment. Different channels are identified, namely, (1) convexity of 
the marginal product of capital (Hartman 1972; Abel 1983), (2) substi- 
tutability of production factors (Leahy, and Whited 1996), (3) financial 
constraints (Ghosal, and Loungani 2000), and (4) firms’ attitudes toward 
risk (Zeira 1990; Nakamura 1999). Many of these studies share a com- 
mon trait: they assume that a firm is risk neutral except the last case. 
As this study focuses on exploring how risk attitude changes the effect 
of uncertainty on firms’ decision to export, we review the related liter- 
ature.
Zeira (1990), Nakamura (1999), and Bo, and Sterken (2007) investigate 
the effects of the degree of risk aversion on the relationship between 
investment and uncertainty. Zeira (1990) analyzes how the degree of 
risk aversion of firms affects the investment decision of a firm under 
wage rate uncertainty. His framework proves that uncertainty has a dif- 
ferent effect on investment. On the one hand, uncertainty decreases 
investment through the concavity of the utility function representing 
the degree of risk aversion of the firm; on the other hand, uncertainty 
increases investment through the convexity of the profit function. Thus, 
the net effect of uncertainty on investment depends on the trade-off 
between the degree of risk aversion of the firm and the convexity of the 
profit function. Similar to Zeira (1990), Nakamura (1999) finds that the 
effect of output price uncertainty on investment changes depending on 
the degree of risk aversion of firms and the elasticity of output to labor 
in a production function. Bo, and Sterken (2007) examine how firms’ 
risk attitude affects the impact of demand uncertainty on fixed invest- 
ment. They find that risk-averse firms decrease investment in the pre- 
sence of demand uncertainty, whereas risk-taking firms increase invest- 
ment in the same situation.  
B. Exporting Decisions and Uncertainty  
The discussion is limited to investment studies. The export decision 
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is akin to an investment decision in some aspects. These two decisions 
are independent of firm behavior in the domestic market and require a 
firm to bear the sunk costs regarding their decisions. Thus, we can 
regard export decision as an investment decision.  
The second strand is drawn from the literature on firms’ exporting 
decision under uncertainty (e.g., Creusen, and Lejour 2011; Greenaway 
et al. 2010; Segura-Cayuela, and Vilarrubia 2008). Creusen, and Lejour 
(2011) investigate the exporting decisions of firms under uncertainty by 
using Dutch firm-level data. They find that more uncertainty reduces 
the probability of firms entering the export market. Segura-Cayuela, and 
Vilarrubia (2008) reveal that the most productive firms do not always 
enter the export market in the presence of market size uncertainty. 
Most studies have focused on export market entry and exit decisions 
under different kinds of uncertainty. However, Greenaway et al. (2010) 
explore the effect of exchange rate uncertainty on export market partici- 
pation and export intensity of UK manufacturing firms. They find that 
exchange rate uncertainty is insignificant in explaining entry into export 
markets but is positively associated with export intensity. 
The above mentioned studies have introduced different kinds of un- 
certainties and have identified the relationship between firms’ exporting 
decision and uncertainty. However, the channels through which uncer- 
tainty can affect a firm’s exporting decision have not been analyzed much 
in these studies. Thus, we introduce firms’ different attitudes toward 
risk as a channel through which uncertainty can affect exporting decision. 
Then, we examine how risk attitude changes the effect of uncertainty 
on a firm’s decision to export by considering firm-specific and macroeco- 
nomic uncertainty. Before initiating the empirical analysis, we hypothesize 
the following: 
Hypothesis 1. The effect of uncertainty on firms’ exporting decision is negative.
Hypothesis 2. Risk attitude changes the effect of uncertainty on firms’ 
exporting decision.
Hypothesis 3. Firm-specific or macroeconomic uncertainty has a different 
role in firms’ exporting decision between risk-averse and risk-taking firms.
To the best of our knowledge, no study has investigated the relation- 
ship between risk attitudes and export market participation under un- 
certainty. Thus, this paper contributes to the literature on firms’ ex- 
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porting decision under uncertainty.
III. Data and Methodology
In this section, we provide details on the data used in this study and 
the measurement of uncertainty and risk attitude of the firm. 
A. Data Description 
Our main source of data is the KIS database compiled by the Korea 
Information Service, Inc. (KIS), which is one of Korea’s major credit-rating 
agencies. The KIS database provides corporate and financial information 
on all publicly listed Korean firms or on those with a total asset of 7 
billion won1 or more. However, this study only uses manufacturing firm 
data with a December fiscal year end. We restrict our analysis to sur- 
viving firms2 only because the KIS database does not provide infor- 
mation on closed firms. We focus on the 1991-2011 sample period as 
we consider the effect of the Asian financial crisis of 1997. To control for 
the potential influence of outliers, we exclude firms that declared nega- 
tive values for total assets and total sales.3 We also exclude observa- 
tions in the top and bottom 1 percent of the sample in terms of total 
assets, total sales, and number of employees. These cut-offs aim to 
eliminate coding errors or extraordinary firm shocks. In addition, we 
drop from the analysis firms that have any missing observations for our 
variables of interest. Accordingly, the final data set we obtain is an 
unbalanced panel structure of 36,530 firm-year observations representing 
5,386 Korean firms for the 1991-2011 period (See Appendix Table 1 for 
details about the structure of our unbalanced panel). All values utilized 
in the analysis have been converted into real values using the aggregate 
gross domestic product (GDP) deflator with a base year of 2005. 
Table 1 provides descriptive statistics for the relevant variables by 
export status.4 In particular, the table reports the mean, median, 
1 For a better understanding of the threshold of 7 billion won, we introduce 
the criteria of Korean small and medium enterprises (SMEs). According to 
“Article 2 of Framework Act on SMEs” and “Article 3 of Enforcement Decree of 
the Act,” Korean SMEs in the manufacturing industry are defined as firms with 
a capital of 8 billion won or less or with a number of employees of fewer than 
300.
2 Surviving firms are those that exist as of the date we obtained the data 
(April 13, 2013) after the entry into the market.
3 We drop one observation for total assets and two observations for total sales.
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standard deviation, minimum and maximum for each variable. Exporters 
are on average larger than non-exporters in terms of total assets, total 
sales, and number of employees (e.g., Bernard, and Jensen (2001) for 
the United States; Greenaway et al. (2007) for the United Kingdom). The 
same pattern also holds true in our results. We observe that exporting 
firms are on average larger than firms producing only for domestic 
markets over the whole-period sample (1991-2011), pre-crisis sample 
(1991-1997), and post-crisis sample (1998-2011). Moreover, total assets, 
total sales, and number of employees, which are generally used as 
indicators of size in the literature, are more volatile for exporting firms 
than for non-exporting firms. Labor productivity is defined as the ratio 
of total sales to the number of employees. Our results show that 
productivity of exporting firms is higher and less volatile for exporting 
firms than for non-exporting firms. Firm profit is calculated as the 
difference between sales and cost of goods sold. Exporting firms are on 
average more profitable than non-exporting firms. In addition, profits of 
exporting firms are more variable than those of non-exporting firms 
during the whole-period (1991-2011), pre-crisis (1991-1997), and post- 
crisis sample (1998-2011).  
Panels B and C of Table 1 compare various firm characteristics be- 
tween exporters and non-exporters during the periods before and after 
the Korean financial crisis. Overall, our findings show that labor pro- 
ductivity of Korean manufacturing firms improved after the 1997 finan- 
cial crisis. However, against our expectation, firms are on average larger 
and more profitable before the Asian financial crisis of 1997 than after 
the crisis. However, the decrease in the mean of firm size or firm pro- 
fitability over time is not surprising given that this study is based on 
information only for surviving firms. Firms surviving in the long-term 
are likely to be larger or more profitable on average, and the inclusion 
of relatively small firms over time will obviously decrease the mean of 
firm size or firm profitability.   
Finally, the extent to which our sample of firms is representative of 
the Korean manufacturing firms should be considered. As our empirical 
work pertains mainly to firm heterogeneity at the micro level, findings 
from this study may not be generalizable if our sample of firms does 
not exhibit the entire manufacturing firms in South Korea. To address 
4 Based on the export sales, firms are classified into exporting and non- 
exporting. We define a firm that shows a positive export sale as an exporting 
firm.
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this concern, Appendix Figure B.1-(a) compares the sales growth of our 
sample of firms with that5 of aggregate manufacturing firms in South 
Korea. Appendix Figure B.1-(b) compares the employment growth of our 
sample of firms with that6 of all Korean manufacturing firms with more 
than 10 employees. We observe similar patterns for sales and employment 
growth as shown in Appendix Figures 1-(a) and (b). This result suggests 
that our sample of firms is reflective of aggregate manufacturing firms 
in South Korea.
B. Measuring Uncertainty
Bo, and Sterken (2007) empirically analyze the effect of the risk at- 
titudes of firms on the investment-uncertainty relationship. In this study, 
we investigate how risk attitude changes the effect of uncertainty on 
decision to export by extending the model of Bo, and Sterken (2007). 
Our specification is largely similar to that of Bo, and Sterken (2007), 
but we consider two sources of uncertainty, namely, firm-specific and 
macroeconomic. In the following section, we describe the construction 
of empirical proxies for firm-specific and macroeconomic uncertainties.
Identifying Firm-specific Uncertainty Several studies analyzing the 
effects of uncertainty on firm behavior implement different approaches 
to construct a proxy for firm-specific uncertainty. For example, Leahy, 
and Whited (1996), Bloom et al. (2001), Bond, and Cummins (2004), 
and Lee (2005) measure firm-level uncertainty by computing the standard 
deviation of individual daily stock returns. Baum et al. (2009) proxy for 
firm-specific uncertainty from the volatility of closing price for firms’ 
shares. However, most studies cited above have focused only on publicly 
listed firms. Given that the focus of this study is on both publicly listed 
and unlisted firms, we measure firm-specific uncertainty by regressing 
firm sales on the firm effect (φ i) and the time effect (φ t):
Salesi,t＝φ i＋φ t＋φ i,t,                       (1)
where Salesi,t is the firm sales scaled by total assets, and φ i,t is the 
error term. φ i and φ t represent firm and year fixed-effects, respectively. 
We estimate Equation (1) firm by firm based on the original data set for 
the 1991-2011 period. The absolute value of residuals from this regres- 
5 Data come from the aggregate balance sheet of manufacturing firms reported 
in the Bank of Korea, Financial Statement Analysis. 
6 Obtained from the Korea National Statistics Office. 
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sion, σ i,t
firm
=|φ i,t|, is used to measure firm-specific uncertainty. This 
procedure is similar to that of Morgan et al. (2004) and Caglay, and 
Rashid (2014).
Identifying Macroeconomic Uncertainty One can employ different 
methodologies to construct a proxy for macroeconomic uncertainty. For 
instance, Driver et al. (2005), Baum et al. (2009), and Baum et al. 
(2012) use conditional variance obtained from a GARCH model to measure 
macroeconomic uncertainty. Federer (1993) and Huizinga (1993) obtain 
a measure of macroeconomic uncertainty from moving standard devia- 
tions of past changes in inflation. Graham, and Harvey (2001) and 
Kaufmann et al. (2005) use survey data for a measure of macroeconomic 
uncertainty. However, the disadvantages of the proxy for macroeconomic 
uncertainty from the moving standard deviations of the macroeconomic 
series or from the survey data are that the former may have a serial 
correlation problem and the latter is subject to measurement error. 
Thus, we build a GARCH (1, 1) model in which the mean equation is a 
first-order autoregression to proxy for macroeconomic uncertainty, fol- 
lowing Driver et al. (2005), Baum et al. (2009), and Baum et al. (2012).
For this, we use the quarterly series of real GDP growth7 from the 
first quarter of 1971 to the fourth quarter of 2013 and the monthly 
series of changes in the index8 of leading indicators from January 1990 
to June 2014. The results of the GARCH (1,1) estimation for each series 
are reported in Table 2.
The conditional variances obtained from this GRACH specification are 
annualized by averaging over 4 quarters for the GDP and over 12 
months for the index of leading indicators and then used as proxies for 

















) are different from a 
proxy for firm-specific uncertainty, we examine the correlations between 
firm-specific and macroeconomic uncertainty. As shown in Table 3, cor- 
relation coefficients are very low. This observation implies that each 
measure captures different aspects of uncertainty faced by a firm.  
In addition, Appendix Figure 2 shows the evolution of macroeconomic 
and firm-specific uncertainty obtained by the analysis. Macroeconomic 
uncertainty has a similar trend to firm-specific uncertainty except in 
the 2003-2005 period. In particular, South Korea experienced substantial 
7 Information comes from the Bank of Korea, and 2005 is used as the base 
year. 
8 Obtained from Korea National Statistics Office. 
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Notes: OPG standard errors are reported in parentheses. * indicates signifi- 
cance at the 10% level. ** indicates significance at the 5% level. *** 
indicates significance at the 1% level.
TABLE 2

































CORRELATIONS OF PROXIES FOR FIRM-SPECIFIC AND MACROECONOMIC 
UNCERTAINTY 
increases in both macroeconomic uncertainty and firm-specific uncert- 
ainty during the Asian financial crisis of 1997-1998 or during the global 
financial crisis of 2008-2009. However, macroeconomic uncertainty gra- 
dually decreased while firm-specific uncertainty suddenly increased in 
2003. One possible explanation for this finding is that the credit card 
crisis that South Korea experienced in 2003 remarkably increased firm- 
specific uncertainty.
C. Measuring Risk Attitude of Firms
We have so far measured firm-specific and macroeconomic uncertainty. 
In this section, we present details on the measurement of the risk 
attitude of firms. Given that the empirical literature on the risk attitude 
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of firms in decision making is relatively scant, the challenge for this 
study is to construct an appropriate proxy. Pattillo, and Soderbom (2000) 
measure the risk attitudes of firm managers using experimental data. 
These experimental data are obtained by asking firm managers to choose 
from lotteries with different expected returns and variances, in which 
higher returns can be traded off with higher variances. However, their 
findings from experimental data are somewhat less conclusive as the 
study does not control for other demographic factors that may affect 
decision making. Another alternative for measuring the risk attitudes of 
firms is to use survey data. However, as Binswanger (1980) points out, 
resurveying of respondents is subject to measurement error and unstable 
results.
To alleviate such concerns, we apply an econometric procedure for 
the estimation of risk attitudes of firms by following Fisher, and Hall 
(1969), Arrow (1971), or Bo, and Sterken (2007). Fisher, and Hall (1969) 
show that the risk premium of the firm can be estimated by using the 
standard deviation and the skewness of distribution of firms’ profit. The 
theoretical work of Arrow (1971) indicates that the risk attitude of firms 
can be measured if the risk premium of firms is estimated. 
To measure the risk premium of firms, we first follow the framework 
of Fisher, and Hall (1969) and estimate the following form:
γ i,t＝γ0＋β1 σ i,t＋β2 ω i,t,                       (2)
where γ i,t＝observed profit scaled by total assets for firm i, year t;
　　σ i,t＝standard deviation of the profit rate for firm i, year t; and
　　ω i,t＝skewness of the profit rate for firm i, year t.
The standard deviation (σ i,t) and the skewness (ω i,t) of the profit rate 
are calculated from the previous three years of profit rate. Thus, the 
standard deviation and the skewness of the profit rate are saved for the 
1993-2011 period. The intercept, γ0, is referred to as the risk-adjusted 
profit rate that reflects all influences on firms’ profit not explained by 
the standard deviation and the skewness. In the analytical framework 
of Fisher, and Hall (1969), the risk premium of firms is computed as 
the difference between the observed profit and the risk-adjusted profit 
rate.
To compute the time-varying measures of the risk premium of firms, 
we estimate Equation (2) over three-year rolling time periods for each 
firm. Thus, two observations are lost in each firm, and the longest time 



































































Notes: Fractions of risk-averse and risk-taking firms are reported in parentheses. 
Firms are classified as large-sized (small- and medium-sized) firms if 
their number of employees is more (fewer) than 300.
TABLE 4
MEAN OF RISK ATTITUDES ACROSS FIRMS
series of the risk premium of the firm is 1995-2011. This estimation is 
based on the data set excluding the outliers of the upper and lower 1 
percent of profits.
If the risk premium of firms is obtained from Equation (2), we then 
measure the risk attitudes of firms following the framework of Bo, and 
Sterken (2007), which transforms the theoretical model of Arrow (1971) 
into an empirical model. Thus, we estimate9 the risk premium regression 
of the following form:
                   γ i,*t＝ησ i,t＋φω i,t,                        (3)
9 To compute the time-varying measures of the risk attitude of firms, we 
estimate Equation (3) over three-year rolling time-periods for each firm.
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where γ i,*t＝risk premium firm i, year t;
    η＝risk aversion coefficient of the firm.
    σ i,t＝standard deviation of the profit rate for firm i, year t; and
    ω i,t＝skewness of the profit rate for firm i, year t.
In Equation (3), the estimated coefficient of the standard deviation of 
the profit rate (η ) implies the measure of absolute risk aversion of firms. 
We employ the risk coefficient as a proxy for the risk attitude of firms. 
The utility theory of Arrow (1971) predicts that firms are more risk averse 
when the risk coefficient is higher, and that firms with a positive risk 
coefficient are risk averse (η＞0) while firms with a negative risk co- 
efficient are risk taking (η＜0).
To observe the change in risk attitude of firms before and after the 
Asian financial crisis, we compare the mean of the risk coefficients 
across firms and document the results in Table 4.
Two patterns in particular stand out. First, Korean manufacturing 
firms before the Asian financial crisis of 1997 were on average risk 
taking but became risk averse after the crisis. The same pattern holds 
for exporting firms and non-exporting firms. This behavior is consistent 
with the evidence that after the crisis, the ratio of risk-averse firms to 
total firms is increased, while the ratio of risk-taking firms to total 
firms is decreased as shown in Panel B of Table 4. These findings imply 
that the financial crisis of 1997 affected the risk attitudes of firms. The 
second feature emerges in Panel C of Table 4. If we compare the mean 
of risk coefficients between large-sized firms and small- and medium-sized 
firms, large-sized firms during the sample period were on average risk 
averse, while small- and medium-sized firms changed from risk taking 
to risk averse during the periods before and after the financial crisis of 
1997. Hence, a larger portion of the risk-taking firms before the crisis 
was small- and-medium-sized firms. Particularly, small and-medium-sized 
firms in South Korea tended to take more risks than large firms. 
Appendix Figure 3 presents the details on the distribution of risk co- 
efficients during whole-period sample (1991-2011), pre-crisis sample 
(1991-1997), and post-crisis sample (1998-2011). 
IV. Empirical Results
In this section, we explore how risk attitude changes the effect of 
uncertainty on the decision of firms to export by considering different 
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types of uncertainty faced by the firm. For this aim, we first estimate a 
model by using dummy variables of risk attitudes of firms with full 
sample data. For robustness checks, we further divide the sample into 
risk-averse and risk-taking firms according to the risk coefficient sign 
and examine how firm-specific or macro-economic uncertainty plays a 
different role between risk-averse and risk-taking firms.
A. Differential Effect of Uncertainty across Risk-Averse and Risk- 
Taking Firms
We test the hypothesis that both uncertainty and the risk attitudes of 
firms have important effects on firm decisions to export by extending 
the model of Bo, and Sterken (2007). Bo, and Sterken (2007) analyze 
the effect of risk attitudes of firms on the investment-uncertainty rela- 
tionship, but they focus only on firm-specific uncertainty. However, our 
study simultaneously considers firm-specific and macroeconomic uncer- 
tainty.
To examine how the effect of uncertainty on the decisions of firms to 
export varies with their risk attitudes, we set up two dummy variables 
for risk-averse firms (D
risk-averse) and risk-taking firms (Drisk-taking), and then 
interact all the proxies of uncertainty with these two dummy variables. 
The risk-averse dummy takes the value of 1 for firms with a positive 
risk coefficient and 0 otherwise. The risk-taking dummy takes the value 
of 1 for firms with a negative risk coefficient and 0 otherwise. Speci- 
fically, we estimate with the following pooled probit specification:
EXPDUMit＝β0＋β1 Firm Sizei(t－1)＋β2 Labor Productivityi(t－1)    
         ＋β3 (σ
firm ×Drisk-averse)i(t－1)＋β4 (σ
firm × Drisk-taking)i(t－1)     
        ＋β5 (σ
macro ×Drisk-averse)i(t－1)＋β6 (σ
macro ×Drisk-taking)i(t－1)      
 (4)
　　　  ＋Industry Dummiesi＋Time Dummiest＋Error Termit
　　　　　　　
The first subscript i denotes a firm, and the second subscript t denotes 
time. The dependent variable of this estimation is the exporting status 
of firms. Hence, EXPDUMit is a binary indicator variable equal to 1 for 
firms that are exporters. To control for firm characteristics, we include 
variables such as firm size and labor productivity. Firm size and labor 
productivity are measured as the log of the number of employees and 
the log of the ratio of total sales to the number of employees, respec- 
tively. σ firm and α macro indicate the measurement of firm-specific and 
macro-economic uncertainty faced by a firm. D
risk-averse denotes a dummy 
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variable for risk-averse firms, and Drisk-taking denotes a dummy variable 
for risk-taking firms. Industry dummies10 and time dummies are in- 
cluded to capture time- and industry-specific effects on the decision of 
firms to export. As for all control variables, we use values from one year 
before the firm decides to export. We consider the time difference be- 
tween the export market participation decision and the actual partic- 
ipation by following previous studies (e.g., Bernard, and Jensen 2001; 
Greenaway et al., 2007).
We also consider the effect of the Asian financial crisis of 1997 that 
significantly affected the South Korean economy and particularly the 
risk behavior of Korean firms. Consistent with the findings in Table 4, 
changes in the risk attitudes of Korean manufacturing firms are ob- 
served after the Asian financial crisis of 1997. Thus, to determine if the 
effect of risk attitudes on firms’ exporting decision has changed since 
the Asian financial crisis of 1997, we divide the sample into two sub- 
samples: pre-crisis sample of 1991-1997 and post-crisis sample of 1998- 
2011. The results for the whole sample period of 1991-2011 and for the 
two sub-periods of 1991-1997 and 1998-2011 are presented in Table 5. 
Table 5 also presents the results for models that use two proxies for 
macroeconomic uncertainty. These proxies are based on the GDP or on 






I) during the whole sample period 
of 1991-2011 and during the two sub-periods of 1991-2011 (e.g., 
1991-1997 and 1998-2011).
Specifically, columns 1 and 2 of Table 5 report the results for the 
whole sample period. Our key findings indicate that the effect of un- 
certainty on the decision of firms to export is negative. Further, the 
degree of the negative effect of uncertainty on the exporting decision of 
firms varies depending on whether firms are risk averse or risk taking 
and whether firms face firm-specific or macroeconomic uncertainty. For 
example, if firms face firm-specific or macroeconomic uncertainty (meas- 
ured by either proxy), then the uncertainty lowers the export market 
participation of firms. However, the negative effect of firm-specific 
uncertainty is greater in risk-averse firms, while the quantitative negative 
effect of macroeconomic uncertainty is lesser in risk-averse firms. The 
former means that firm-specific uncertainty discourages risk-averse firms 
from participating in foreign markets more than risk-taking firms. Hence, 
risk-averse firms are more cautious when responding to firm-specific 
10 Industries are classified into 24 two-digit sectors based on the Korea 
Standard Industrial Classification (KSIC version 9). 
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Notes: Robust standard errors are reported in parentheses In all specification, we include 
21 yearly dummies and 24 industry dummies to capture time and industry effects, 
but they are not reported. * indicates significance at the 10% level. ** indicates 
significance at the 5% level. *** indicates significance at the 1% level.
TABLE 5
RISK ATTITUDES AND EXPORT MARKET PARTICIPATION
uncertainty. The latter means that risk-averse firms are less likely to 
decrease their export market participation when responding to macro- 
economic uncertainty. Therefore, risk-averse firms are more likely to di- 
versify their domestic risk by participating in foreign markets in response 
to macroeconomic uncertainty. 
Columns 5 and 6 of Table 5 report the estimation results in the post- 
crisis sample. These results are broadly consistent with those in columns 
1 and 2 of Table 5, that is, firm-specific or macroeconomic uncertainty 
has a statistically different effect on the exporting decision of firms 
depending on whether firms are risk averse or risk taking. However, in 
the pre-crisis sample, no significant coefficients are estimated regard- 
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less of whether proxies for macroeconomic uncertainty are based on the 
GDP or based on leading indicators. On the one hand, this behavior 
could imply that before the financial crisis, firms decide on exporting 
without sufficient risk consideration under uncertainty. On the other 
hand, we do not find any evidence that risk attitude changes the effect 
of uncertainty on the decision of firms to export before the financial 
crisis simply because of data limitation.11
In addition, we examine how risk attitude changes the effect of un- 
certainty on export intensity of firms. The export intensity of firms is 
measured as the share of exports in total sales and is used as the log 
of the export intensity of firms in regression. As reported in Appendix 
Table 2, this result is generally consistent with that of Greenaway et al. 
(2010) that uncertainty has a significant positive effect on the export 
share of firms.
B. Results for the Sub-samples of Firms: Risk-averse and Risk-taking 
Firms 
For robustness checks, we run the regression separately for the sample 
of risk-averse firms and risk-taking firms to examine if the effects of 
firm-specific uncertainty on the decision of firms to export differ across 
risk-averse and risk-taking firms. Thus, we divide the sample into 
risk-averse and risk-taking firms according to the sign of the risk co- 
efficient in the whole, pre-crisis, and post-crisis periods. For example, 
firms with a positive risk coefficient are classified as risk-averse firms, 
as mentioned in Section Ⅲ-C. Likewise, firms with a negative risk coef- 
ficient are classified as risk-taking firms. 
As the first step, we estimate the following for the whole sample:
EXPDUMit＝β0＋β1 Firm Sizei(t－1)＋β2 Labor Productivityi(t－1)

















o＋Industry Dummiesi                 (5)
         ＋Time Dummiest＋Error Termit                  
The results for the whole sample are reported in Table 6. Specifically, 
11 As stated in Section Ⅲ-C, the first two observations are lost for each firm 
in constructing the standard deviation and the skewness of the profit rate. The 
next two observations are lost for each firm to compute the time-varying mea- 
sures of the risk attitudes of firms. Therefore, the longest time series of the risk 
at attitudes of firms is 1995-2011. 
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Notes: Robust standard errors are reported in parentheses. In all specification, we include 
21 yearly dummies and 24 industry dummies to capture the time and industry 
effects, but they are not reported. * indicates significance at the 10% level. ** 
indicates significance at the 5% level. *** indicates significance at the 1% level.
TABLE 6
WHOLE SAMPLE
columns 1 and 2, columns 3 and 4, and columns 5 and 6 of Table 7 
show that Korean manufacturing firms decrease their export market 
participation when firm-specific or macroeconomic uncertainty increases 
over the whole period and the two sub-periods of pre-crisis and post- 
crisis. This negative effect of uncertainty on the exporting decision of 
firms is consistent with the findings of Creusen, and Lejour (2011).
Next, we examine how firm-specific or macroeconomic uncertainty plays 
a different role between risk-averse and risk-taking firms. For this pur- 
pose, we estimate the same regression equation for each sub-sample as 
in Table 6. The results for risk-averse firms and risk-taking firms are 
shown in columns 1-6 and columns 7-12 of Table 7, respectively.  
Consistent with our earlier findings, Table 7 shows that firm-specific 
uncertainty or macro-economic uncertainty lowers the export market 
participation of firms in the whole and post-crisis periods. Particularly, 
if we compare the negative effect of firm-specific uncertainty on firms’ 
export decision between risk-averse and risk-taking firms, the negative 
effect is relatively more in risk-averse firms than in risk-taking firms 
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(e.g., -0.214 vs. -0.200 for the whole period and -0.214 vs. -0.207 for 
the post-crisis period). This result implies that risk-averse firms are 
more cautious in export market participation when firm-specific uncer- 
tainty increases.
Similarly, our results show that the degree of negative effect of macro- 
economic uncertainty on firms’ exporting decision is lower in risk-averse 
firms (e.g., -0.106 vs. -0.124 for the whole period and -0.105 vs. -0.123 
for the post-crisis period) in the whole and post-crisis periods. This 
empirical evidence suggests that under macroeconomic uncertainty, risk- 
averse firms are more likely to follow a strategy of market spreading by 
participating in foreign markets than risk-taking firms. 
In addition, the coefficients on uncertainty for each sub-sample are 
statistically insignificant during the pre-crisis period. This evidence im- 
plies that either Korean firms decide on exporting without sufficient risk 
consideration before the financial crisis or that any significant evidence 
is not found because of data limitation. The insignificant relationship 
between risk attitudes and export market participation is possible 
during the pre-crisis sample because of data limitation. Nevertheless, a 
more convincing explanation for this result is that during the period of 
high economic growth before the financial crisis of 1997, Korean firms 
decided on exporting without sufficient risk consideration. In fact, before 
the financial crisis, the Korean government encouraged firms to invest 
more in export-oriented industries by providing loans at a low interest 
rate. Therefore, Korean firms before the financial crisis were generally 
viewed to have decided on exporting without sufficient risk consider- 
ation. However, the Asian financial crisis of 1997 significantly affected 
the South Korean economy, particularly the risk management of Korean 
firms. As Korean firms showed low risk-endurance ability under the 
currency crisis of 1997, the Korean government needed to reform the 
corporate governance system after the crisis. Thus, the Korean govern- 
ment introduced several measures to improve the corporate governance 
system (e.g., Cha 1999; Chang, and Shin 2002). As a result, corporate 
restructuring after the financial crisis could have led Korean firms to 
decide on exporting in a more risk-averse way. This claim is consistent 
with the finding that the relationship between uncertainty and firms’ 
exporting decision is statistically significant for the post-crisis sample 
as shown in columns 5-6 and columns 11-12 of Table 7.
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V. Conclusions
Most existing literature examining the links between firm heterogeneity 
and entry into exporting rests on the assumption that firms are risk 
neutral. In this study, we argue that previous studies neglect the effect 
of the risk attitude of firms on the export-uncertainty relationship, and 
that such risk attitude plays an important role in explaining this rela- 
tionship. Thus, we relax this strict assumption and introduce firms’ 
different attitudes toward risk as an additional source of firm hetero- 
geneity.
We examine the effects of uncertainty on exporting decisions of firms 
differing across risk-averse and risk-taking firms based on an unbalanced 
panel of 5,386 Korean manufacturing firms from 1991 to 2011. Our 
analysis yields interesting findings. First, we find that the effect of un- 
certainty on firms’ decision to export is generally negative. This negative 
effect of uncertainty on a firm’s exporting decision is consistent with the 
findings of Creusen, and Lejour (2011). However, different from Creusen, 
and Lejour (2011), we explore the export-uncertainty relation by con- 
sidering the risk attitude of firms. The results show that the degree of 
the negative impact of uncertainty on a firm’s exporting decision de- 
pends on whether the firm is risk averse or risk taking and whether the 
firm faces firm-specific or macroeconomic uncertainty. Specifically, we 
obtain evidence that firm-specific uncertainty discourages risk-averse 
firms from participating in foreign markets more than risk-taking firms. 
This finding implies that risk-averse firms are more reluctant to begin 
exporting when firm-specific uncertainty increases. We also find that 
risk-averse firms are less likely to decrease their export market parti- 
cipation when macroeconomic uncertainty increases. This empirical evi- 
dence suggests that risk-averse firms are more likely to diversify their 
domestic risk by participating in foreign markets when macroeconomic 
uncertainty increases. 
The results of this study should be interpreted with some caveats in 
mind. First, discussions on the different channels through which uncer- 
tainty can affect a firm’s exporting decision remain scant. Therefore, an 
open question of whether these channels are adequately identified in 
the analysis remains. Second, the challenge for this study is to construct 
an appropriate proxy for the risk attitude of a firm. We measure risk 
attitude by applying an econometric procedure for the estimation of 
firms’ risk attitude following Fisher, and Hall (1969), Arrow (1971), or 
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Bo, and Sterken (2007). To obtain more complete and robust results, 
various criteria should be introduced to assess if a proxy for firms’ risk 
attitude is appropriate.
Despite these limitations, this study contributes to the literature in 
two ways. First, firms’ risk attitude is introduced as an additional source 
of firm heterogeneity for the better understanding of the exporting 
decision of firms. Second, this study considers the firm-specific and 
macroeconomic uncertainty of firms. Given that firms simultaneously 
face internal and external uncertainty, this approach seems to be in 
reasonable accord with the real world.
(Received 16 October 2015; Revised 25 January 2016; Accepted 3 
February 2016)
Appendix 
A. DATA SET   
APPENDIX TABLE 1
STRUCTURE OF THE UNBALANCED PANEL
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RISK ATTITUDES AND EXPORT INTENSITY WITH GLS
Notes: The dependent variable used in the regression analysis is the share of exports 
in total sales. We analyze it using the Generalized Least Squares (GLS). Robust 
standard errors are reported in parentheses. In all specification, we include 21 
yearly dummies and 24 industry dummies to capture the time and industry 
effects, but they are not reported. * indicates significance at the 10% level. ** 
indicates significance at the 5% level. *** indicates significance at the 1% level.
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B. Figures   
Source: Aggregate Data is from Bank of Korea and Firm-level Data is from KIS 
(a) Firm Sales Growth (Annual, %) 
Source: Aggregate Data is from the Korea National Statistics Office and Firm- 
level Data is from KIS 
(b) Firm Employment Growth (Annual, %)
APPENDIX FIGURE 1
AGGREGATE AND FIRM-LEVEL DATA
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Source: Firm-specific and Macroeconomic Uncertainty is from KIS; it is the 
author's calculations.
APPENDIX FIGURE 2 
FIRM-SPECIFIC AND MACROECONOMIC UNCERTAINTY
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(a) Whole-Period Sample (1991-2011)     (b) Pre-Crisis Sample (1991-1997)
(c) Post-Crisis Sample (1998-2011)
Notes: The dashed lines plot the results of the kernel density estimates using 
the Gaussian kernel functions. The solid lines graph the results of the 
normal density estimates.
APPENDIX FIGURE 3
DISTRIBUTION OF RISK COEFFICIENT
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